he activity of aminotransferase (ALT) in the gills and muscles of O. niloticus after exposure to sublethal concentration of cadmium for about 18 days was measured. The treated fish showed high levels of ALT activety in their gills and muscles compared with those of control ones. The results revealed that cadmium adversily affects the metabolism of O. niloticus, where the enzyme (ALT) can be used as good biomarker of contamination.
INTRODUCTION
In aquatic environments impacted by human activity, many animals tend to accumulate high tissue level of heavy metals (George et al., 1999) . All heavy metals are potential toxins at some concentrations (Rainbow 1985; Rainbow et al., 1993) , the non-essential metals such as cadmium are particularly toxic at relatively low concentrations , and then affect the living organisms and their enzyme products. Enzyme activities are considered as sensitive biochemical indicators before hazardous effects occur in fish and so they are important parameters for testing water for the presence of toxicants (Casillas et al., 1983) , Alanine Aminotransferase (ALT) is a catalyst enzyme that reacts with alanine and aspartic acid. It works also for coupling the protein, carbohydrate and fat metabolism (Mungean et al., 1991) . Since few studies on the effect of cadmium were carried out on the ALT in freshwater fish in Saudi Arabia, thus the aim of this study is to assess such enzyme activity in gills and muscles tissues of O. niloticus collected from Wadi Hanifa stream, Riyadh, Saudi Arabia after exposulre to sub-lethal concentrations of cadmium chloride.
MATERIAL AND METHODS
O. niloticus were collected from Wadi Hanifa stream, Riyadh, Saudi Arabia. The fish were acclimated for 7 days in 200 gallons aquaria at 20-26ºC. The fish were fed daily on balanced fish food pellets. They were divided into three groups. Three replicates were used for the whole study with six fish in each group. Groups I and II were exposed to cadmium chloride. Group III was T maintained in dechlorinated tap water as a control. After 18 days of treatment with a sublethal concentration of cadmium, all the fish in each aquarium were captured and frozen on dry ice at -70ºC until analysis.
The activity of ALT was determined using Kinetic UV test (Human biochemical and diagnostic reagent kit, Germany) according to the method of Reitman and Frankei (1957) . The enzyme activity was estimated indirectly by the rate of NADH oxidation at 365nm for 4 minutes (IU/g wet wt).
Statistical analysis
In the present study the statistical analysis system SPSS II, 0 for windows was used. Statistical difference was determined by one way analysis of variance(ANOVA). The significant results were ascertained at P<0.05.
RESULTS AND DISCUSSION
The present study showed significant changes of ALT in fish exposed to sub-lethal concentration of cadmium chloride. The results are presented in Table  I . The activity of ALT was increased in the animals exposed to cadmium compared with those of control fish and the differences were significant (P<0.05) where the values of ALT were about four times higher than in non treated fish. Some enzymes which respond to heavy metals by variation in their activities can be used as biomarkers. These biomarkers therefore provide a tool for specific early signs of aquatic pollution (Stirmac et al., 2000) , and can be used in diagnosis of damage caused by pollutants in various tissues such as fish gills and muscles (De La Torre et al., 2000) . The increased ALT enzyme activities in the present study as a result of exposure to cadmium chloride were similar to other studies like on heart and gills of Mugil cephalus after exposure to different heavy metal ions (Hilmy et al., 1985) , and on Cyprinus carpio after exposuse to copper (Karan et al.,1998) . The cadmium affects on ALT enzyme in tissues of O. niloticus that may adversily affects the production of their energy, since the elevation of ALT activity provides the oxaloacetate required for the gluconeogenesis pathway to meet the additional supply of glucose. The present results show that sub-lethal level of cadmium chloride caused significant biochemical changes in the ALT metabolism in gills much more than in muscles of O. niloticus. Further studies are suggested to show the relationship between the temperature and salinity with cadmium effect on level of ALT in both freshwater and marine fish as a reliable biomarker of pollution.
CONCLUSION
In the present study, the sub-lethal concentration of cadmium chloride caused significant biochemical changes in ALT activity and affected the metabolism in gills and muscles of O. niloticus collected from Wadi Hanifa, stream Riyadh, Saudi Arabia. 
ACKNOWLEDGMENT
The author wishes to acknowledge the King Saud University for Financial Support of this study.
